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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the resistance of 
the contact of each element at a memory cell array 
region as well as a peripheral circuit region or a logic 
circuit region. 

SOLUTION: A plurality of memory cells that are isolated 
by an element isolation film 1 2 are arranged in an array 
at a memory cell array region 30. Each memory cell is 
provided with a capacitor 33 that is composed of a 
charge accumulation electrode 31 of an amorphous 
silicon, and a counter electrode 32 that is made of a 
capacity insulation film and polysilicon that opposes the 
charge accumulation electrode 31 interposing the 
capacity insulation film, and a switching transistor 35 for 
controlling the connection to a bit line 34 for 
charging/discharging the capacitor 33. A conductive thin 
film 13 consisting of Ti silicide is formed at the contact 
formation region of a first n+-type diffusion layer 40 that 
becomes the drain of the switching transistor 35, and 
the conductive thin film 13 is connected to the bit line 
34 via a bit line contact 42. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 

translation. 1. This document has been translated by computer.So the translation may 

not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim l] It is the semiconductor device which a charge -storage electrode, a capacity 
insulator layer, and the aforementioned charge storage electrode and the 
counterelectrode which counters are equipped with the capacity which comes to carry 
out a laminating one by one on a semiconductor substrate, and is characterized by 
silicide;izing a part of aforementioned counterelectrode [ at least ]. 
[Claim 2] It is the semiconductor device according to claim 1 which is formed on the 
switch transistor prepared between the bit line which performs the charge and 
discharge of a charge to the aforementioned capacity, and the aforementioned capacity 
and the aforementioned bit line on the aforementioned semiconductor substrate, and 
the aforementioned semiconductor substrate, is further equipped with the bit-line 
contact which connects the aforementioned switch transistor and the aforementioned 
bit line electrically, and carries out [ that the interface of the aforementioned 
semiconductor substrate and the aforementioned bit-line contact is silicide-ized, and ] 
as the feature. 

[Claim 3] The manufacture method of a semiconductor device characterized by 
providing- the following of having the memory cell section and the circuit section on a 
semiconductor substrate. The transistor formation process which forms in the circuit 
formation field of the aforementioned semiconductor substrate the electric field effect 
type transistor for circuits which has an impurity diffusion layer while forming in the. 
memory cell formation field of the aforementioned semiconductor substrate the electric 
field effect type transistor for memory cells which has an impurity diffusion layer. The 
insulator layer deposition process which deposits an insulator layer over the whole 
surface on the aforementioned semiconductor substrate so that the aforementioned 
electric field effect type transistor for memory cells and the electric field effect type 
transistor for circuits may be covered. The capacity formation process which forms the 
capacity which is connected with the aforementioned electric field effect type transistor 
for memory cells, and consists of a charge-storage electrode, a capacity insulator layer 
and the aforementioned charge -storage electrode, and a counterelectrode that counters 
in the aforementioned capacity formation field after etching to the capacity formation 
field of the memory cell in the aforementioned insulator layer. The conductive thin film 
formation process which forms a conductive thin film in the contact formation field of 
the aforementioned impurity diffusion layer in the aforementioned electric field effect 
type transistor for circuits and the contact formation field of the aforementioned 
impurity diffusion layer in the aforementioned electric field effect type transistor for 
memory cells, or the contact formation field of the aforementioned counterelectrode. 
[Claim 4] The aforementioned conductive thin film formation process is the 
manufacture method of the semiconductor device according to claim 3 characterized by 
including the process which forms the aforementioned conductive thin film in the 
contact formation field of a resistance element which consists of the same material as 
the aforementioned counterelectrode in the aforementioned circuit section. 
[Claim 5] The manufacture method of the semiconductor device according to claim 3 
characterized by forming simultaneously the aforementioned impurity diffusion layer of 
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the aforementioned electric field effect type transistor for circuits, and the 
aforementioned impurity diffusion layer of the aforementioned electric field effect type 
transistor for memory cells in the aforementioned transistor formation process. 
[Claim 6] The manufacture method of the semiconductor device according to claim 3 
characterized by using the aforementioned Insulator layer for an etching stopper in the 
aforementioned capacity formation process in case contact of the aforementioned 
charge- storage electrode is formed on the aforementioned impurity diffusion layer of the 
aforementioned semiconductor substrate. 

[Claim 7] The manufacture method of a semiconductor device characterized by 
providing the following. The transistor formation process which forms the field effect 
transistor which has an impurity diffusion layer on a semiconductor substrate. The 
insulator layer formation process which carries out flattening of the upper surface of 
this 2nd insulator layer after forming the 1st insulator layer and the 2nd insulator layer 
one by one over the whole surface on the aforementioned semiconductor substrate so 
that the aforementioned field effect transistor may be covered. The opening formation 
process which forms opening in the capacity formation field of the 2nd insulator layer of 
the above by using as a mask the resist pattern formed on the 2nd insulator layer of the 
above, and etching to the 2nd insulator layer of the above by using the 1st insulator 
layer of the above as an etching stopper. By removing this electric conduction film so 
that it may remain in the wall surface and base of the aforementioned opening after 
depositing an electric conduction film over the whole surface including the wall surface 
and base of the aforementioned opening on the aforementioned semiconductor substrate 
the aforementioned opening - the above - a conductor -* with the charge -storage 
electrode formation process which forms the charge-storage electrode which consists of 
a film The capacity formation process which forms a capacity insulator layer and the 
aforementioned charge -storage electrode, and the counterelectrode that counters one by 
one on the aforementioned charge-storage electrode after performing etchback so that 
the upper part of the aforementioned charge -storage electrode may be exposed to the 
upper part of the 2nd insulator layer of the above, The conductive thin film formation 
process which forms a conductive thin film in the contact formation field of the 
aforementioned impurity diffusion layer, or the contact formation field of the 
aforementioned counterelectrode. 

[Claim 8] The 1st insulator layer of the above is the manufacture method of a 
semiconductor substrate according to claim 7 that the laminating of silicon oxide and 
the silicon nitride is carried out, and they are characterized by the bird clapper. 
[Claim 91 The 2nd insulator layer of the above is the manufacture method of a 
semiconductor substrate according to claim 7 that the laminating of the silicon oxide 
containing a predetermined impurity and the silicon oxide which does not contain an 
impurity is carried out, and it is characterized by the bird clapper. 
[Claim 10] The aforementioned conductive thin film is the manufacture method of the 
semiconductor device according to claim 3 or 7 characterized by the bird clapper from 
metal silicide. 

[Detailed Description of the Invention] " 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
semiconductor device with which a DRAM circuit, its circumference circuit, or the 
logical circuit was especially formed in the substrate of 1, and its manufacture method 
about the semiconductor device which has a DRAM (dynamic RAM) circuit 
[0002] 

[Description of the Prior Art] It explains referring to a drawing about the semiconductor 
device which has the conventional DRAM circuit. 

[0003] Drawing 10 shows the cross-section composition of the semiconductor device 
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which has a conventional DRAM circuit and its conventional circumference circuit. As 
shown in drawing 10 , on the substrate 101 which consists of p type silicon, the 
circumference circuit field 130 where two or more memory cells of DRAM were 
electrically connected with the memory cell array field 110 and this memory cell array 
field 110 which it comes to arrange in the shape of an array is formed. 
[0004] On both sides of the charge -storage electrode 111, the capacity insulator layer 
(not shown), and this capacity insulator layer, the. switch transistor 115 which consists 
of a field effect transistor (hereafter referred to as FET.) which controls connection 
between the capacity 113 which consists of a charge-storage electrode 111 and a 
counterelectrode 112 which counters, and the bit line 114 which performs the charge 
and discharge of a charge to this capacity 113 is formed in the memory cell array field 
110, respectively 

[0005] Capacity 113 is connected with the aluminum (aluminum) wiring 104 formed on 
the layer insulation film 103. with which the lower part of the charge-storage electrode 
111 consists of BPSG the contact connected with the diffusion layer by the side of the 
"source of the switch transistor 115 through the contact 102 which the cell plate 
prolonged from nothing and a counterelectrode 112 becomes from a tungsten (W). 
[0006] The switch transistor 115 is ri+ formed in the gate electrode which consists of the 
gate oxide film 116 formed one by one, the polysilicon contest film 117/ a W silicide film 
118, and a TEQS film 119, and the substrate 101 along with the gate electrode from the 
substrate 101 side. It has the type diffusion layer 120. n+ used as a drain The bit line 
contact 121 connected with the bit line 114 is formed in the upper surface of the type 
diffusion layer 120. 

[0007] n+ which each is separated into the circumference circuit field 130 by the 
isolation film 105, and becomes a source drain Two or more FET132 for circuits which 
has the type diffusion layer 131, and the gate electrode of the switch transistor 115 and 
the gate electrode of the same composition is formed. n+ of each FET132 for circuits 
Between the contacts 102 on the upper surface of the type diffusion layer 131, it is n+. 
(Titanium Ti) silicide film 133 for reducing the contact resistance of the type diffusion 
. layer 131 and contact 102 is formed, respectively. 

[0008] * ■ . - . _ 

[Problem(s) to be Solved by the Invention] However, the aforementioned conventional 
semiconductor device is n+ of each FET for circuits of the circumference circuit field 130. 
In the upper surface of the type diffusion layer 131 Although Ti silicide film 133 which 
lowers contact resistance with contact 102 is formed, it sets to the memory cell field 110. 
If a silicide film is prepared in each contact of the switch transistor 115 or capacity 113, 
since the fault of sheet resistance going up with heat treatment at the time of 
manufacture of capacity 113 especially will arise, there is a problem that silicide -izing is 
difficult. 

[0009] this invention aims at attaining low resistance -ization of contact of each element 
of a circumference circuit or not only a logical-circuit field but a memory cell array field. 

[0010] . ' . . ■ . 

[Means for Solving the Problem] The semiconductor device concerning this invention is 
equipped with the capacity which comes to carry out the laminating of a charge -storage 
electrode, a capacity insulator layer, and a charge -storage electrode and the 
counterelectrode which counters on a semiconductor substrate one by one, and a part of 
counterelectrode [ at least ] is silicide-ized. 

[0011] Since a part of counterelectrode [ at least ] of capacity is silicide-ized, if contact is 
prepared in the field silicide-ized according to the semiconductor device of this invention, 
contact resistance with this contact will decrease. 

[0012] As for the semiconductor device of this invention, it is desirable that it is formed 
on the switch transistor prepared between the bit line which performs the charge and 
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discharge of a charge to capacity, and the capacity and the bit line on a semiconductor 
substrate, and a semiconductor substrate, have further the bit line contact which 
connects a switch transistor and a bit line electrically and the interface of a 
semiconductor substrate and bit line contact is silicide*ized. 

[0013] The manufacture method of the 1st semiconductor device concerning this 
invention While forming the electric field effect type transistor for memory cells which 
is the manufacture method of a semiconductor device of having the memory cell section 
and the circuit section, and has an impurity diffusion layer to the memory cell formation 
field of a semiconductor substrate on a semiconductor substrate The transistor 
formation process which forms in the circuit formation field of a semiconductor 
substrate the electric field effect type transistor for circuits which has an impurity 
diffusion layer, The insulator layer deposition process which deposits an insulator layer 
over the whole surface on a semiconductor substrate so that the electric field effect type 
transistor for memory cells and the electric field effect type transistor for circuits may 
be covered, After etching to the capacity formation field of the memory cell in an 
insulator layer, The capacity formation process which forms the capacity which is 
connected with the electric field effect type transistor for memory cells, and consists of a 
charge -storage electrode, a capacity insulator layer and this charge -storage electrode, 
and a counterelectrode that counters in a capacity formation field, It has the conductive 
thin film formation process which forms a conductive thin film in the contact formation 
field of the impurity diffusion layer in the electric field effect type transistor for circuits 
and the contact formation field of the impurity diffusion layer in the electric field effect 
type transistor for memory cells, or the contact formation field of a counterelectrode. 
[0014] A conductive thin film can be formed in the contact formation field, of each 
element, such as a transistor, without according to the manufacture method of the 1st 
semiconductor device, usually, being influenced of heat treatment at the time of capacity 
formation, in order to form a conductive thin film in the contact formation field of the 
impurity diffusion layer of the electric field effect type transistor for circuits, and the 
electric field effect type transistor for memory cells, or the contact formation field of a 
counterelectrode after the capacity formation accompanied by hot and prolonged heat 
treatment. 

[0015] In the manufacture method of the 1st semiconductor device, it is desirable to 
include the process at which a conductive thin film formation process forms a 
conductive thin film in the contact formation field of a resistance element which consists 
of the same material as a counterelectrode in the circuit section. 

[0016] It is desirable that the manufacture method of the 1st semiconductor device 
forms simultaneously the impurity diffusion layer of the electric field effect type 
transistor for circuits and the impurity diffusion layer of the electric field effect type 
transistor for memory cells in a transistor formation process. 

[0017] In case the manufacture method of the 1st semiconductor device forms contact of 
a charge -storage electrode on the impurity diffusion layer of a semiconductor substrate 
in a capacity formation process, it is desirable to use an insulator layer for an etching 
stopper. 

[0018] The transistor formation process that the manufacture method of the 2nd 
semiconductor device forms the field effect transistor which has an impurity diffusion 
layer on a semiconductor substrate, The insulator layer formation process which carries 
out flattening of the upper surface of this 2nd insulator layer after forming the 1st 
insulator layer and the 2nd insulator layer one by one over the whole surface on a 
semiconductor substrate so that a field effect transistor may be covered, By using as a 
mask the resist pattern formed in the 2nd insulator layer, and etching to the 2nd 
insulator layer by using the 1st insulator layer as an etching stopper The opening 
formation process which forms opening in the capacity formation field of the 2nd 
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insulator layer, By removing this electric conduction film so that it may remain in the 
wall surface and base of opening after depositing an electric conduction film over the 
whole surface including the wall surface and base of opening on a semiconductor 
substrate opening - a conductor - with the charge -storage electrode formation process 
which forms the ■ charge -storage electrode which consists of a film The capacity 
formation process which forms a capacity insulator layer, and this charge-storage 
electrode, and the counterelectrode that counters one by one on a charge -storage 
electrode after performing etchback so that the upper part of a charge-storage electrode 
may be exposed to the upper part of the 2nd insulator layer, It has the conductive thin 
film formation process which forms a conductive thin film in the contact formation field 
of an impurity diffusion layer, or the contact formation field of a counterelectrode. 
[0019] .A conductive thin film can be formed in the contact formation field of each 
element, such as a transistor, without according to the manufacture method of the 2nd 
semiconductor device, usually, being influenced of heat treatment at the time of capacity 
formation, in order to form a conductive thin film in the contact formation field of the 
impurity diffusion layer of a field effect transistor, and the contact formation field of a 
counterelectrode after the capacity formation accompanied by hot and prolonged heat 
treatment. 

[0020] Moreover, after forming each transistor, the laminating of the 1st insulator layer 
and the 2nd insulator layer is carried out, the 1st insulator layer is used as an etching 
stopper in an opening formation process, and since it ********** s so that the upper part 
of a charge -storage electrode may expose the 2nd insulator layer, in a capacity 
formation process, the counterelectrode of a charge-storage electrode can be formed 
certainly. 

[0021] In the manufacture method of the 2nd semiconductor device, the laminating of 
silicon oxide and the silicon nitride is carried out for the 1st insulator layer,, and a bird 
clapper is desirable. Since the etching rate to the silicon oxide of silicon nitride is small 
in an opening "formation process when the 2nd insulator layer contains silicon oxide 
when it does in this way, only the 2nd insulator layer can be etched certainly. 
[0022] In the manufacture method of the 2nd semiconductor device, the laminating of 
the silicon oxide containing a predetermined impurity and the silicon oxide which does 
not contain an impurity is carried out, and the 2nd insulator layer has a desirable bird 
clapper. If it does in this way and will form so that the interface of the silicon oxide 
containing an impurity and the silicon oxide which does not contain an impurity may 
cross a charge-storage electrode formation field in parallel with a substrate side in a 
capacity formation process, only the upper part of the 2nd insulator layer can be 
exposed easily and certainly using the difference of an etching rate. 
[0023] In the manufacture method of the 1st or 2nd semiconductor device, the 
conductive thin film of a bird clapper is desirable from metal silicide. If it does in this 
way, when the impurity diffusion layer of a field effect transistor and the 
counterelectrode of capacity will consist of silicon, a conductive thin film with 
conductivity higher than silicon can be formed easily and certainly. 
[0024] 

[Embodiments of the Invention] It explains referring to a drawing about 1 operation 
form of this invention. 

[0025] Drawing 1 shows the .cross- section composition of the semiconductor device 
concerning 1 operation form of this invention. As shown in drawing 1 , it has the 
memory cell array field 30 and the circumference circuit field 50 which were mutually 
separated with the isolation film 12 which consists of LOCOS on the substrate 11 which 
consists of p type silicon . 

[0026] Two or more memory cells from which each was separated into the memory cell 
array field 30 with the isolation film 12 are arranged in the shape of an array. Each 
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memory cell has the switch transistor 35 which consists of an MOSFET which controls 
connection between the capacity 33 constituted by the counterelectrode 32 which turns 
into the charge storage electrode 31 from contest polysilicon which counters, and the bit 
line 34 which performs the charge and discharge of a charge to. this capacity 33 on.both 
sides of the charge -storage electrode 31 which consists of contest splitfaceized 
polysilicon, the capacity insulator layer (not shown), and this capacity insulator layer. 
[0027] The conductive thin film 13 which consists of titanium (Ti) sihcide is formed in 
the contact formation field of the cell plate prolonged from nothing and a 
counterelectrode 32 in the contact in which the lower part of the charge -storage 
electrode 31 is connected with the diffusion layer by the side of the source of the switch 
transistor 35, and capacity 33 is connected with the circuit pattern 16 which consists of 
aluminum (aluminum) prepared on the layer insulation film 15 which consists of BPSG 
through the contact 14 which consists of a tungsten (W). 

[00281 The switch transistor 35 is 1st n+ formed in the gate electrode which consists of 
the gate oxide film 36 formed one by one, the polysilicon contest film 37, a W silicide 
film 38, and a TEOS film 39, and the substrate 11. along with the gate electrode from the 
substrate 11 side. It has the type diffusion layer 40. 1st n+ used as a drain The 
conductive thin film 13 which consists of Ti silicide is formed in the contact formation 
field of the type diffusion layer 40, and this conductive thin film 13 is connected with the 
bit line 34 through the bit line contact 42. 

[0029] The circumference circuit field 50 is 2nd n+ which is separated by the isolation 
film 12 and becomes a source drain. It has the resistance element 53 which serves as 
FET52 for circuits which has the gate electrode of the type diffusion layer 51 and the 
switch transistor 35, and the gate electrode of the same composition from contest 
polysilicon. 2nd n+ of FET52 for circuits The conductive thin film 13 which consists of Ti 
silicide. is formed in the type diffusion layer 51 and the contact formation field of a 
resistance element 53, respectively. 

[0030] Thus, 1st n+ which is the drain of the switch transistor 35 in the memory cell 
array field 30 according to this operation form Since the conductive thin film 13 to 
which conductivity becomes the interface of the type diffusion layer 40 and the bit line 
contact 42 and an interface with the contact 14 of the counterelectrode 32 of capacity 33 
from high Ti silicide rather than silicon is formed, low resistance-ization of a contact 
portion can be attained like the circumference circuit field 50. 

[0031] In addition, the conductive thin film 13 is 1st n+. It may be formed in either the 
type diffusion layer 40 and the counterelectrode 32. 

[0032] Moreover, the circumference circuit field 50 may contain FET which accesses 
each element of the memory cell array field 30, and may be a logical circuit. 
[0033] It explains referring to a drawing about the manufacture method of the 
semiconductor device constituted as mentioned above hereafter. 

[0034] Drawing 2 - drawing 7 show the cross-section composition of the order of a 
process of the manufacture method of the semiconductor device concerning 1 operation 
gestalt of this invention. 

[0035] First, as shown in drawing 2 (a), the memory cell array field 30 and the 
circumference circuit field 50 are separated by forming alternatively the isolation film 
12 which consists of LOCOS on the substrate 11 which consists of p type silicon. Then, 
FET is formed to the memory cell array field 30 and the circumference circuit field 50, 
respectively. That is, on a substrate 11, the TEOS film 39 the gate oxide film 36 which 
consists of a silicon oxide whose thickness is about 5nm, the polysilicon contest film 37 
whose thickness is about lOOnm, W sihcide film 38 whose thickness is about lOOnm, 
and whose thickness are about 20Qom is deposited one by one, then predetermined 
patterning is performed to this multilayer by which the laminating was carried out, and 
two or more gate electrodes are formed. Then, n which dopes n type impurity ion, such 
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as Lynn (P), to low concentration to a substrate 11 by using each gate electrode as a 
mask, and becomes a LDD layer - The type diffusion layers 17A17E are formed in a 
self- adjustment target, respectively. Here, in order to simplify explanation, illustration 
of p type FET is omitted. 

[0036] Next, using CVD, as shown in drawing 2 (b), the 1st insulator layer 18 which 
consists of silicon-nitride (Si 3N4) film 18b whose TEOS fil™ 18a and thickness whose 
thickness is about 30nm are about 70nm over the whole surface on a substrate 11 is 
deposited one by one so that each gate electrode may be covered, then, the ,CMP 
(chemical machinery polish) method after thickness deposits 1st BPSG film 19a which 
is about 750nm on this 1st insulator layer 18 using - this - flattening of the 1st BPSG 
film 19a is carried out Then, on 1st BPSG film 19a, TEOS film 19b and thickness whose 
thickness is about 50nm deposit 2nd BPSG film 19c which is about 400nm one by one, 
and form the 2nd multilayered insulator layer 19 which consists of 1st BPSG film 19a, 
TEOS film 19b, and the 2nd BPSG film 19c. the boron (B) and Lynn whose the 1st and 
2nd BPSG films 19a and 19c in the 2nd insulator layer 19 are predetermined impurities 
here - it is a silicon oxide film containing (P), and is the silicon oxide film with which 
TEOS film 19b does not contain an impurity 

[0037] Next, as shown in drawing 3 (a), the photo lithography method is used. The resist 
pattern (not shown) which has opening is formed in the capacity formation field of the 
memory cell array field 30 on the 2nd insulator layer 19. By using this resist pattern as 
a mask, and etching to the 2nd insulator layer 19 by using the 1st insulator layer 18 as 
an etching stopper, 19d of two or more openings for capacity lower formation is formed 
in the 2nd insulator layer 19. Then, it is n to the 1st insulator layer 18, using this resist 
pattern as a mask. * Anisotropic etching is performed so that contact can be taken with 
the type diffusion layers 17A and 17C, respectively, and so that the 1st insulator layer 
18 may remain in the side attachment wall of the portion exposed to 19d of openings for 
capacity lower formation in the 1st insulator layer 18, i.e., a gate electrode. Then, a 
resist pattern is removed. 

[0038] Next, as shown in drawing 3 Ob), the amorphous silicon film with which P which 
is an electric conduction film for charge -storage electrodes was doped over the whole 
surface including the wall surface of 19d of openings for capacity lower formation and a 
base is deposited on a substrate 11. Then, by filling up 19d of each opening for capacity 
lower formation in this amorphous silicon film with the resist film 43, and etching to 
this amorphous silicon film, it consists of an amorphous silicon film and charge -storage 
electrode formation film 31A of a cylinder-like-object-with-base configuration is formed. 
Here, in drawing 3 (b), the gate electrode currently formed on the isolation film 12 of the 
memory cell array field 30 is the word line connected to the gate electrode of a contiguity 
memory cell. 

[0039] Next, as shown in drawing 4 (a), after removing the resist film 43, etching 
removal of the 2nd BPSG film 19c exposed on a substrate 11 among the 2nd insulator 
layer 19 using a steam-like hydrogen fluoride (HF) acid is carried out alternatively, then 
TEOS film i9b is removed. After it will be filled up with 1st BPSG film 19a among gate 
electrodes and it will carry out flattening further, as mentioned above, if it does in this 
way, Since the interface of 1st BPSG film 19a and TEOS film 19b crosses the capacity 
formation field which forms TEOS film 19b and 2nd BPSG film 19c one by one, and is 
located above each gate electrode in parallel with a substrate side By removing 
alternatively TEOS film 19b and 2nd BPSG film 19c, the upper part of . each 
charge -storage electrode formation film 31A is exposed. That is, only the upper part of 
charge -storage electrode formation film 31A can be certainly exposed by making the 2nd 
insulator layer 19 into the layered product which consists of a mutually different 
material, and using the difference of the etching rate. Then, each charge storage 
electrode 31 is formed by making semi -sphere like contest split-face-ized polysilicon 
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crystallize the front face of the outcrop of each charge -storage electrode formation film 
31A. Then, the so-called ON (silicon oxide/silicon nitride) film (not shown) used as a 
capacity insulator layer is formed in the outcrop of each charge storage electrode 31. 
[0040] Next, as shown in drawing 4 (b), the polysilicon contest film 20 is deposited over 
the whole surface on a substrate 11, the mask of the resistance-element. formation field 
of the capacity up formation field of the memory cell array field 30 on this polysilicon 
contest film 20 and the circumference circuit field 50 is carried out, and resist pattern 
(not shown) formation is carried out. 

[0041] Next, as shown in drawing 5 (a), it becomes the capacity up formation field of the 
memory cell array field 30 from the polysilicon contest film 20 by etching to the 
polysilicon contest film 20 using this resist pattern, and while forming the 
charge -storage electrode 31 and the counterelectrode (cell plate electrode) 32 which 
counters, the resistance element 53 which consists, of a polysilicon contest film 20 is 
formed in the resistance-element formation field of the circumference circuit field 50. 
[0042] Next, n of the memory cell array field [ in / a substrate 11 / by etching to 1st 
BPSG film 19a by using a counterelectrode 32 and a resistance element 53 as a mask, 
after removing a resist pattern, as shown in drawing 5 (b) ] 30 - Type diffusion layer 17B 
and n of the circumference circuit field 50 - The type diffusion layers 17D and 17E are 
exposed, respectively. Here, each gate electrode is Si 3N4 of the 1st insulator layer 18. 
Since film 18b becomes an etching stopper, the front face is not exposed. 
[0043] Next, as shown in drawing 6 (a), anisotropic etching is again performed to the 1st 
insulator layer 18 by using each counterelectrode 32 and a resistance element 53 as a 
mask, and sidewall spacer 18A is formed in the side attachment wall of each exposed 
gate electrode, respectively. Then, it is n, using each gate electrode and its sidewall 
spacer 18A as a mask. * Type diffusion layer 17B and n- By pouring in 
high-concentration impurity ion to the type diffusion layers 17D and 17E 1st n+ which 
is a drain and becomes contact of a bit line in the memory cell array field 30 The switch 
transistor 35 which has the type diffusion layer 40 is formed in a self-adjustment target, 
and it sets to the circumference circuit field 50 simultaneously. 2nd n+ used as a source 
-drain FET52 for circuits which has the type diffusion layer 51 is formed in a 
self-adjustment target. 

[0044] Next, contact formation field 21a of the switch transistor [ in / this after that and 
protection insulator layer 21 / the protection insulator layer 21 which consists of TEOS 
over the whole surface on a substrate 11 as shown in drawing 6 (b) is deposited and ] 35, 
contact formation field 21b of the counterelectrode 32 of capacity 33, contact formation 
field 21c of a resistance element 53, and 2nd n+ of FET52 for circuits Opening is formed 
in the field of the type diffusion layer 51 top, respectively. 

[0045] Next, each contact formation fields 21a-21c which cross the whole surface on a 
substrate 11, for example, deposit Ti using a spatter, and are shown in drawing 6 (b) 
after "that using the Salicide method as shown in drawing 7 (a) and 2nd n+ The 
conductive thin film 13 which consists of Ti silicide is formed in the upper surface of the 
type diffusion layer 51, respectively. Then, as shown in drawing 7 (b), the layer 
insulation film 15 which consists of BPSG is deposited, and flattening of the upper 
surface is carried out. Then, by carrying out opening of the contact hole to the contact 
formation field in the layer insulation film 15, and filling up this contact hole with W, 
the bit line contact 42 is formed in the switch transistor 35, and contact 14 is formed in 
capacity 33 and a resistance element 53, respectively. Then, a bit line-' 34 is formed so 
that it may connect with the bit line contact 42 on the layer insulation film 15, and a 
circuit pattern 16 is formed so that it may connect with each contact 14. Furthermore, 
you may form a multilayer interconnection on the layer insulation film 15 if needed. 
[0046] Thus, even if it is the semiconductor device with which DRAM concerning this 
operation form and the circumference circuit were loaded together After forming the 
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capacity 33 of the memory cell array field 30 which requires hot and prolonged heat 
treatment Between the bit line contact 42 of the switch transistor 35 in this memory cell 
array field 30, and the contact 14 of a counterelectrode 32 Since the conductive thin film 
13 which conductivity becomes from high Ti silicide rather than Si is formed, 
respectively, low resistance -ization of each contact section in the memory cell array field 
30 can be realized, and the electrical property of equipment can be stabilized. 
[0047] In addition, although Ti silicide was used for the conductive thin film 13, you 
may use the silicide of cobalt (Co) or molybdenum (Mo). 

[0048] (Example of a changed completely type of an operation form) It explains 
hereafter, referring to a drawing about the example of a changed completely type of 1 
operation form of this invention. 

[0049] Drawing 8 (a), (b), and drawing 9 show the cross-section composition of the order 
of a process of the manufacture method of the semiconductor device concerning the 
example of a changed completely type of this operation form. In drawing 8 (a), (b), and 
drawing 9 /explanation is omitted by giving the same sign to the same composition 
member as the composition member shown in drawing 6 Ob), drawing 7 (a), and (b). The 
feature of this modification is a wrap point in the silicide process which shows the 
counterelectrode 32 in the protection insulator layer 21 to drawing 8 (b) by removing a 
wrap field in the conductive thin film 13 which consists the upper surface of a 
counterelectrode 32 of Ti silicide extensively, as shown in drawing 8 (a). Thereby, the 
resist pattern which carries out the mask of the contact formation field of the 
counterelectrode 32 of capacity 33 becomes unnecessary. 
[0050] 

[Effect of the Invention] Since a part of counterelectrode [ at least ] of the capacity 
contained in a memory cell is silicide*ized according to the semiconductor device of this 
invention, if contact is prepared in the field silicide -ized, since contact resistance with 
this contact will decrease, and dispersion in resistance will be suppressed, an electrical 
property is stabilized. 

[0051] The bit line to which the semiconductor device of this invention performs the 
charge and discharge of a charge to capacity, The switch transistor prepared between 
the capacity and the bit lines on a semiconductor substrate, If it is formed on a 
semiconductor substrate, it has further the bit line contact which connects a switch 
transistor and a bit line electrically and the interface of a semiconductor substrate and 
bit line contact is silicide-ized Since contact resistance of the switch transistor contained 
in a memory cell decreases, an electrical property is stabilized further. 
[0052] A conductive thin film can be formed in each contact formation field, without 
according to the manufacture method of the 1st semiconductor device of this invention, 
being influenced of heat treatment at the time of capacity formation, in order to form a 
conductive thin film in each contact formation field after the capacity formation 
accompanied by hot and prolonged heat treatment Consequently, since contact 
resistance of each element of the memory cell section is also reduced and dispersion in 
resistance is suppressed, operation of equipment is stabilized. 

[0053] In the manufacture method of the 1st semiconductor device, if a conductive thin 
film formation process includes the process which forms a conductive thin film in the 
contact formation field of a resistance element which consists of the same material as a 
counterelectrode in the circuit section and contact will be formed on the conductive thin 
fil™ formed in the resistance element, the property of a resistance element will be 
stabilized. 

[0054] If the manufacture method of the 1st semiconductor device forms simultaneously 
the impurity diffusion layer of the electric field effect type transistor for circuits, and the 
impurity diffusion layer of the electric field effect type transistor for memory cells, since 
it can form the object for circuits, and the impurity diffusion layer of each field effect 



-9- 



JP11-340433A 



transistor for memory cells at once in a transistor formation process, a manufacture 
process can be simplified. 

[0055] Since only an insulator layer can be certainly removed if an insulator layer is 
used for an etching stopper in case the manufacture method of the 1st semiconductor 
device forms contact of a charge -storage electrode on the impurity diffusion layer of a 
semiconductor substrate in a capacity formation process, there is no possibility of giving 
a damage to an impurity diffusion layer. 

[0056] According to the manufacture method of the 2nd semiconductor device of this 
invention, the same effect as the 1st semiconductor device can be acquired upwards, and 
the charge-storage electrode in capacity and its counterelectrode can be formed 
certainly 

[0057] In the manufacture method of the 2nd semiconductor device, since the etching 
rate to the silicon oxide of silicon nitride is small when it comes to carry out the 
laminating of silicon oxide and the silicon nitride, and the 2nd insulator layer contains 
silicon oxide, the 1st insulator layer can etch only the 2nd insulator layer certainly. 
[0058] In the manufacture method of the 2nd semiconductor device, the 2nd insulator 
layer can expose only the upper part of the 2nd insulator layer using the difference of an 
etching rate, if it comes to carry out the laminating of the silicon oxide containing a 
predetermined impurity, and the silicon oxide which does not contain an impurity and 
the silicon oxide containing an impurity and the silicon oxide which does not contain an 
impurity will be formed in suitable thickness in a capacity formation process. For this 
reason, a counterelectrode can be certainly formed on a charge-storage electrode. 
[Brief Description of the Drawings] 

[Drawing l] It is the composition cross section showing the semiconductor device 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 3] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 4] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 5] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 6] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 7] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning 1 operation gestalt of this 
invention. 

[Drawing 8] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning the example of a changed 
completely type of 1 operation gestalt of this invention. 

[Drawing 9] It is the composition cross section of the order of a process showing the 
manufacture method of the semiconductor device concerning the example of a changed 
completely type of 1 operation gestalt of this invention. 

[Drawing 10] It is the composition cross section showing the semiconductor device 
which has a conventional DRAM circuit and its conventional circumference circuit. 
[Description of Notations] 
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11 Substrate 

12 Isolation Film 

13 Conductive Thin Film (Ti Silicide) 

14 Contact 

15 Layer Insulation Film 

16 Circuit Pattern 

17A n * Type diffusion layer 
17B n ■ Type, diffusion layer 
17C n * Type diffusion layer 
17D n - Type diffusion layer 
17E n - Type diffusion layer 

18 1st Insulator Layer 
18A Sidewall spacer 
18a TEOS film 

18b Si 3N4 Film 

19 2nd Insulator Layer 
19a The 1st BPSG film 
19b TEOS film 

19c The 2nd BPSG film 

19d Opening for capacity lower formation 

20 Polysilicon Contest Film 

21 Protection Insulator Layer 
21a Contact formation field 
21b Contact formation field 
21c Contact formation field 

30 Memory Cell Array Field 

31 Charge -Storage Electrode 

31A Charge -storage electrode formation film 

32 Counterelectrode 

33 Capacity 

34 Bit Line 

35 Switch Transistor 

36 Gate Oxide Film 

37 Polysilicon Contest Film 

38 W SiHcide Film 

39 TEOS Film 

40 1st N+ Type Diffusion Layer 

42 Bit Line Contact 

43 Resist Film 

50 Circumference Circuit Field 

51 2nd N+ Type Diffusion Layer 

52 FET for Circuits 

53 Resistance Element 
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40 ^^T, TEOSJSl 9 bSrBfe*-r5. ^©i5K-f5 
t, iuiELfcJ: ^l©BPSGJKl 9 a Stt*- h 

m&m±<Dm£ftmL£t3\c¥mtLtc'&, teosj^ 

1 9 b RXI% 2©BPSGll9c LTiS 
9. #*-h«ffi©±#fcffia+«SJBB^*S:Jgi 
OBPSGI19at'TE0Sfl 9bt©#BdS&tg 
BtWtSISIiW-e, TEOSll9bMl2«B 
PSGKi.9c«:a«ttfcK84t5iitJ:9, ft«V 

sass?gfiER3 1 A©±ssiiSi»ajt5. ti*>*>, m 

2 ©Ifegag l 9 SrS^fcfti htttkfrbttZWifak 
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l A ©gffiS©Sffi£ y -> y = 

[0 0 4 0] ftfc, H.4 (b) fcjjfc*- J: 5fC s S«l 1 

y ->y =>ig2 oo±ctitt5, >*y-feA/7n'^ 

[00 4 1] 115 (a) |C^-TJ;5t, Sl/^ 

h^-VfcfflVT, dfy ->y =y|g2 OfcStLT^y 

©s*±»»j5W«Hc # y -> y = 2 0 & 9 , s 

.*) 3 2«r»J«+Si#lc. ^iaiElKffl*5 O©ffi0t^ 
^rtfiWEKuKy ->y 0*»645ffi6t3lW-5 3 

[0 0 4 2] &|C, 05(b) (C^-f «t 5 fc, W'^ h 
<**-V*IHsSUfctt, #|5ja^3 2At?»ttirf 5 3 
LTlllWBPSGJ&l 9 aicMLX^-y^ 
v^fcfMe 5 £ £ K <fc 9 , ' ffiR 1 1 * * y -fr 

A^T-k-f «*3 OWn" S&ftJI 1 7 BXt/^iaiHlK^ 
«5 0©n~ SffitWi 1 7D, 1 7 EZZivZtimmZ . 
*«. -r-C, S-y- hm&tt, £ 1 ©JftlM-L 8 © 5 
*>©S i 3 N4.JK1 8'bi5iyfV^hyy<-ii5 

[004 3] &fc, 06 (a) td^-TJ; |fft. £ 
*ffiMM13 2&tf»tt**5 3«r^**i LTJBlOft 

fc^y- hfUgWfiijaicf-'f KPtf-A'*'*— tH 8 A 
•dil'TB&Wn-filtiOil 7D, 1 7Efc#LTSf 
© = h*4S$l©n+ SffiStS4 0S:^-rs^ 

5i2©n + mftmn? i«:3rt-5iaj«flFET5 2* 

[0 0 4 4] 06 (b) fc*-J-J:5fc, SKi 1 
±©£EtCfrfcoTTEOSjJ»kfc5#SBfe»Bl2 1 Sr 
*t»''U.*©«, SftgU68«2 ltc&ttS*^ j/^K 
7^?3 5©3>^^ h^J5£®^2 la, §13 3 
©*f[6]S&3 2©3y^ h^JSMl«2 1 b&tfigfctig ' 
-?5 3©=iV** hMtitffi&2 1 c, Mtfl£[e]3g/8 F E 
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T52©fl2©n + atfcfUf 5 1 © Jbfl©«*|C* ive 

[0 0 4 5] fcfc, 07 (a) 5fc» 
SSrfl^T, £gl l±'©^BidfefcoT, flttf, T 

(b) mi&.ffl$2 1 a~2 1 c&tf 

312 ©n + Sfe»S5 1©±S|CT i ->yf--< Ki«K>& 

.(b) K^-r^ic BPSG>e,/jr5^ra^si 5 

h7^W3 5UHitfy = M 2 

*Jfc#U 3&tf&ftiif^5 3l:iia^^ H 
4 S:tix^*i»j*-j-*. «HT, AIRUfiftRl 5©±ic 
^y^^^ h4 2t«BR*ii5J:5KVy hffi3 

1 6 «:»j*1-5. $ fct, *Bloe fCJWIift , 
SR 1 5 ©±t*J!B»S:»di LT t J: V \ 

20 [0 0 4 6] r©£5i-, *HJI^ffi(C#5DRAM£ 

■oft^HioiK^asrgi- 5 y -t^r 30© 

^43 3SrJgfigLfc^fc, Vk**y±AsTl'>(&8LZ0 
h4 2RWttfiW.m3 2<D=iyf'4> M 4£©B3fc, S 

i <t 9 fe*att#stk^T i v/y-tn' Ka»f,45*att»- 

3 0K*J»t5#3V#^ HSP©ffiStit{kSrllSt?f , £ 
«©*»MIH*«:5fc:6fl:-?§ 5. 
30 [0 04 7 ]. VjMbV 1 3 tCT i >>y f-Y K* 

m^tzAK (Co) Xtt^yT'rir'.(Mo) © 

[oo48] mmpMn-^Mm) bit, i&mn- 

[004 9] 08 (a) , (b) &0H9tt*H1fe£fl8 
©-*JK«Cff5*«ft3611©jBe*«fe©l©f©Kii 
ffijsfcSr^Lf^S. 08 (a) , (b) &tf@9l;:*i^ 

T, 06 (b) , 07 (a) Atf ( b ) fc*-f«*jttt 

40 £ IS]-©«j*fiWicttra-©ff*fc{t*-:: £ fc J: 9 R« 
S:€B&t-5„ 2fcK7l$ff|©m»B v H8 (a) K*f ± 9 
fc, ft^^ 2 1 iCfctt 3 2 &B 5 Wttt: 

^i-r5^irir,t9. 08 .(b) "fc*-J->y*>f KXS 
lCfcl,>-C, St(P]mS3 2©_hE££E#J|CT iis 'J V-J 

9, §43 3©*hS]S&3 2©^V^i7 h^a^SrT 

[00 5 0] 

I«W©a*l *^W©¥^£SI-J:5£, >*y-(r 
so /Kc^^ix5§4©»(S]SS©'>4 < £ t>-a5i J -> y -y- 
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[00 5 1] #3g?i!©#g#gtttt> **K»tT«W 
if y Ml i ©facfttt t>tifc^ 4" y ^ > v** * 

[0 0 5 2] #3§93©Jg l OiNffHfifKoJKeifrfefcJ: 

y**»©**?©3^**h«ttfcffiirtU £o s 

5. ' 

[ 0 0 5 3 ] jfrl CiNI««ao»3t*jSfeK*iV>-C, 9 

[0 0 54]fl ©^ttttft©atifc»&#. h 7 

y ■fcvuja©«-«JWBl*a F7^^ 0^$6fefcf:lS: 

I 0 0 5 5 ] SB 1 ©¥*{*$■©«&*&#, 8ftH?jft 
Ififcfc^T, ^flra©?ttftl^±ic«ttm 

»=y^^ hsr»j«-*-5»ic, tmm&*-y?-yy 

^b/<-tfl^5t, J&*B©**»38fc?ii*-e*S 
© T\ TOtttttftJItc ^> - 5?S:*x. 5*s*h,#fc ir \ 
[00 5 6] *«Wo»2 ©iNJffasa©»itjWfet J: 

&ftKttr*S«mmratt*©#fttti.*ift?tttl* 

[0057] m2<D^mmm<omm^mas^x, % 

. l ©IfitHR^Kf Cjr -T » i Sft It t #gl $ fix U 

fcft, ^©IftlMfc^iaSlfc^s'f-V^-CSS. 
[0 0 5 8] H2©¥$ft£*o»i#ifcfc*}i»-c v 3B 

2©^g^tt, ffifemmiittsmt'rjmkTfmi 
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^u- hOMSrfilffl LX% 2 ©^^©±gi5©^Sr^tt| 

s-ssrfcff-ets. i©fc», %ftwmmm<D±\c% 
[msoiwwiift^] 

[mu ^pj©-n^i}cff.5^*^«^*t« 

[112] *^W©-5Q6?F^^5^^t©il^ 
i» X8JH©«fi)8»iiH-e*>5. 

[13 3] *^WO-H^Hc#5^^fi©^it* 

[04] *^^©-Hifi®lifc#5^^g©S{^* 
fe5:^1-ia«SO«^»f SB T-fe 5 . 

^sr^-rxm»io*fiS»f em vh 5. 

■ [B6)^9J©-9gtt^8£fllS^tt&ff©3!^ 

[H.81 ;^9i©-2Ett&B©-X^kfllS^ttS. 

*©Sii*&£^-rigjm©«/£®rSlilT-fc5 0 
[B.9] 4««©^lt*»tS©-«^fc«5^fl^ 

■IB 1-0] &*©DRAM@8ftO {; &©^aiag&& ; fi"1- 

. WJ*©l!tW] 



1 1 




1 2 


m^mm 


30 13 




1 4 




1 5 




1 6 




1 7 A 


n- mvmm 


1 7B 




1 7C 




1 7D 




1 7E 




1 8 


* i <n&&B 


40 * 1 8 A 




18a 


TEO'Sg 


1 8 b 


S i 3 N 4 


1 9 


£ 2 <£>*fe§JI 


1 9 a 


^KDBPSG® 


19b 


TEOSM 


1 9 c 




.1 9 d 




2 0 




2 1 




so 2 1a 





§3¥ 11-340433 



(8) 



13 

2 1b hBl&m® 
2lc wttYimWti 

3 0 **y±A'7\>"(ffi& 

3 i «## ass 
3ia mffimwmim 

3 2 .#A«f 

3 3 gft 
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3 5 ^-fyf h7^^ 

3 6 f- \mm 
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3 7 #y->yn>jg 

3 8 w->y^K«. 

39 TEOSI 

4 0 3?ltf)n + 

4 2 ty.Mla^^F. 

4 3 Wv>* Ml 

5 0 Ai3EIB£$ 

5 1 ®2©n + SftScJT 

5 2 [Hl8§fflFET 

5 3 .fiftS? 
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